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Abstract  
  We have investigated the terahertz dielectric responses of saturated hydrocarbon of n-hexane, 
2-methylpentane and cyclohexane using molecular dynamics simulation. For cyclohexane, the 
vibrational density of state obtained from the velocity autocorrelation function can partly 
explain the spectral shape of the imaginary part of the terahertz dielectric function. However, we 
failed in reproducing the terahertz spectral dependence on branching structures for normal 
alkane. The results indicate that the simple charge distribution should be modified in MD 






























































ᅗ  㣬࿴Ⅳ໬Ỉ⣲ࡢศᏊᵓ㐀㸸(a) n㸫࣊࢟ࢧࣥࠊ(b) 2㸫࣓ࢳࣝ࣌ࣥࢱࣥࠊ(c) ࢩࢡࣟ࣊࢟ࢧࣥ




ࢶࢫ࣌ࢡࢺࣝ࡜ẚ㍑ࢆ⾜࠺ࡓࡵࠊᅽຊࢆ 1 Ẽᅽࠊ ᗘࢆ 300 KࠊศᏊᩘࢆ 100 ศᏊ୍࡛
ᐃ࡟ࡋࡓ NPT ࢔ࣥࢧࣥࣈࣝ MD ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓࠋỈ⣲ཎᏊࡣ௚ࡢཎᏊ࡜ẚ
࡭㠀ᖖ࡟㧗㏿࡛㐠ືࡍࡿࡓࡵࠊ㣬࿴Ⅳ໬Ỉ⣲ࡢ C㸫H ఙ⦰᣺ື㸦2840 ~ 3000 cm-1㸧࡞࡝
ࡢỈ⣲ཎᏊࡢ㐠ືࢆ┤᥋෌⌧ࡍࡿ࡟ࡣࠊ㠀ᖖ࡟ᑠࡉ࡞᫬㛫Ⓨᒎᖜ㸦ࢱ࢖࣒ࢫࢸࢵࣉ㸧࡛




ࢱ࣮࣋ࢫ࡟ࡣ OPLS㸫AA 05[4]ࢆ౑⏝ࡋࡓࠋࡑࢀࡒࢀࡢศᏊ⣔ࡢ MD ィ⟬ࡣࢱ࢖࣒ࢫࢸ
ࢵࣉ࡛ 0.001ps ࡛⾜࠸ࠊ඲᫬㛫࡛ 1000 ps ࡢ᫬㛫Ⓨᒎࢆィ⟬ࡋࡓࠋ
 ⮬ᕫᣑᩓಀᩘ D ࡣࠊḟࡢᘧ࠿ࡽィ⟬ࡋࡓࠋ





D rr  
fo 
ࡓࡔࡋࠊ  tGr ࡣࠊ᫬้ t ࡟࠾ࡅࡿྛศᏊࡢ㔜ᚰࡢ఩⨨࣋ࢡࢺ࡛ࣝ࠶ࡿࠋ
 ࡲࡓࠊ྾཰ࢫ࣌ࢡࢺࣝD(Z)ࡣࠊḟࡢᘧࢆ⏝࠸࡚ィ⟬ࡋࡓ [5-7] ࠋ











ࡇࡇ࡛ࠊZ ࡣゅ࿘Ἴᩘࠊn(Z) ࡣᒅᢡ⋡ࠊV ࡣయ✚ࠊM(t)ࡣ඲཮ᴟᏊ࣮࣓ࣔࣥࢺ࡛࠶ࡿࠋ
H0, ƫ, c, E ( = 1 / kBT ) ࡣࠊ㏻ᖖࡢ≀⌮ᐃᩘ࡛࠶ࡿࠋ඲཮ᴟᏊ࣮࣓ࣔࣥࢺࡢ⮬ᕫ┦㛵㛵ᩘࡢ
ࣇ࣮࢚ࣜኚ᥮ࠊࡘࡲࡾࠊ⥺ᙧ㛵ᩘ IMM(Z)ࡣࠊ
     ³ff   031 00 tdteI tiMM ZZ
࡜⾲ࢃࡉࢀࠊ྾཰ࢫ࣌ࢡࢺࣝࡣ⥺ᙧ㛵ᩘ࡟ẚ౛ࡍࡿࠋ
 ᣺ື≧ែᐦᗘ (vibrational density of state, VDOS) G(Z)ࡣࠊḟࡢᘧࢆ⏝࠸࡚ィ⟬ࡋࡓࠋ




















U / g cm-3 D / m2 s-1 U / g cm-3 D / m2 s-1 U / g cm-3 D / m2 s-1
ᩥ⊩್ 0.654 4.0×10-9 0.773 1.5×10-9 0.648 4.6×10-9 
ィ⟬್ 0.638 3.3×10-9 0.753 1.0×10-9 0.647 3.0×10-9 
䠏䠉䠎䠊㻹㻰 䝅䝭䝳䝺䞊䝅䝵䞁䛛䜙ィ⟬䛥䜜䛯⥺ᙧ㛵ᩘ㻌
ᅗ 2 ࡟ࠊMD ࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝ࠿ࡽィ⟬ࡋࡓࠊn㸫࣊࢟ࢧࣥࠊࢩࢡࣟ࣊࢟ࢧࣥࠊ
2㸫࣓ࢳࣝ࣌ࣥࢱࣥࡢ⥺ᙧ㛵ᩘ IMM(Z)ࢆ♧ࡍࠋࡍ࡭࡚ࡢ㣬࿴Ⅳ໬Ỉ⣲ࡢ⥺ᙧ㛵ᩘࡣࠊࢸ
ࣛ࣊ࣝࢶ㡿ᇦ࡟ⓑⰍⓗ࡞ᛂ⟅ࢆ♧ࡋ࡚࠸ࡿࠋࡇࢀࡣࠊMD ࢩ࣑࣮ࣗࣞࢩࣙࣥ࠿ࡽᚓࡽࢀ
ࡓ඲཮ᴟᏊ⮬ᕫ┦㛵㛵ᩘࡀᩘ 10 fs ࡢ⦆࿴᫬㛫࡛ῶ⾶ࡋ࡚࠸ࡿ࠿ࡽ࡛࠶ࡿࠋࡑࡢ⤖ᯝࠊ
⥺ᙧ㛵ᩘࡣࠊప࿘Ἴᩘ㡿ᇦ࠿ࡽࠊ⦆࿴᫬㛫ࡢ㏫ᩘࠊࡘࡲࡾࠊᩘ 10 THz㸦ᩘ 1000 cm-1㸧
ࡲ࡛ࡢⓑⰍⓗ࡞ᛂ⟅ࢆ♧ࡍࠋ྾཰ࢫ࣌ࢡࢺࣝࡀ⥺ᙧ㛵ᩘ࡟ẚ౛ࡍࡿࡢ࡛ࠊ྾཰ࢫ࣌ࢡࢺ
ࣝࡶప࿘Ἴᩘ㡿ᇦ࠿ࡽ୰㉥እ㡿ᇦ࡟࠾ࡼࡪ㐃⥆ⓗ࡞྾཰ᖏࡀᏑᅾࡍࡿࡇ࡜࡟࡞ࡿࠋࡋ࠿









ᅗ 4 ࡟ࠊMD ࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝ࠿ࡽィ⟬ࡋࡓࠊn㸫࣊࢟ࢧࣥࠊࢩࢡࣟ࣊࢟ࢧࣥࠊ
2㸫࣓ࢳࣝ࣌ࣥࢱࣥࡢつ᱁໬ࡋࡓ㏿ᗘ⮬ᕫ┦㛵㛵ᩘࢆ♧ࡍࠋࢩࢡࣟ࣊࢟ࢧࣥࡢ㏿ᗘ⮬ᕫ




ᅗ 5 ࡟ࠊᅗ 4 ࠿ࡽィ⟬ࡋࡓ᣺ື≧ែᐦᗘࢆ♧ࡍࠋࢩࢡࣟ࣊࢟ࢧࣥࡢ᣺ື≧ែᐦᗘ࡟ࠊ
30 cm-1 ௜㏆࡟ࣈ࣮ࣟࢻ࡞ࣆ࣮ࢡࡀ⾲ࢀ࡚࠸ࡿࠋࡇࢀࡣࠊࢩࢡࣟ࣊࢟ࢧࣥࡢ㏿ᗘ⮬ᕫ┦




ᅗ  MD ࢩ࣑࣮ࣗࣞࢩࣙࣥ࠿ࡽᑟฟࡋࡓ㣬࿴Ⅳ໬Ỉ⣲ࡢ㏿ᗘ⮬ᕫ┦㛵㛵ᩘࠋ
ᅗ  MD ࢩ࣑࣮ࣗࣞࢩࣙࣥ࠿ࡽᑟฟࡋࡓ㣬࿴Ⅳ໬Ỉ⣲ࡢ᣺ື≧ែᐦᗘࠋ










Ⲵࡣࠊ┤᥋⤖ྜࡋ࡚࠸ࡿỈ⣲ཎᏊࡢಶᩘ n ࡜Ỉ⣲ཎᏊࡢ㟁Ⲵ( + 0.06 e )ࡢ✚ࡢ➢ྕࢆ཯
㌿ࡉࡏࡓ㟁Ⲵ࡟➼ࡋ࠸(㸫0.06 e u n )ࠋࡑࡢ⤖ᯝࠊ㙐≧ࡢ࢔ࣝ࢝ࣥࡢ➃ࡢ㒊ศ (㸫CH3)࡜
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